Oral cancer stem cells -properties and consequences of medicine and pathology; however, some conceptual misunderstandings is the misinterpretation of CSCs as a synonym of their normal counterparts, the well-known stem cells (SCs). Particularly in Dentistry, another common mistake is the misinterpretation of oral CSCs as normal tooth-derived SCs.
Introduction
For several years the concept of "stem cells" has important prospect of being able to create new human tissues in the laboratory and use them to replace those lost by injury or disease. Such stem cell concepts applied to Dentistry, as well as to general Medicine, could be greatly enhanced by researches exploring the ability of stem cells to generate new tissues such as mucosa and bone tissues and, eventually, regenerate dental tissues including perhaps even the whole teeth.
Recently, however, the dental literature has begun to contain references to "cancer stem cells" (CSCs) and these have quite a different concept. These are the cells that have the ability to stimulate the growth of oral cancers and enable tumours to resist therapy. This review will describe how CSCs differ from normal stem cells, how they can be isolated and studied, how they have special properties and, of most importance, how they are responsible for the spreading of cancer and how they might be targeted for destruction. There is now good evidence that CSCs exist in most tumours but this review will focus mainly on oral squamous cell carcinoma, which comprises the great majority of malignant oral cancers.
Background of oral cancer
Oral squamous cell carcinoma (OSCC) is the most commonly occurring oral malignancy and one of the most widely occurring cancers throughout the world 9, 25, 33 . OSCC is a malignancy that arises in the squamous epithelium lining the oral cavity and includes tumours found on the tongue, lip, gingival, 13, 25 . The risk factors for development of OSCC include tobacco exposure, alcohol consumption, and infection with oncogenic viruses such as HPV 9, 35 . The tumour can invade deeply into adjacent tissues of the tongue and of the alveolar crest 41 .
Microscopically, OSCC usually shows variable degrees of keratinization, cellular and nuclear pleomorphism, and mitotic activity. They are graded as well-, moderately-or poorly-differentiated (grades 1 to 3) according to WHO criteria 23, 43 . The tumour's features, including size and site, histologic malignant grade, perineural spread at the invasive front, lymphovascular invasion and tumour thickness, can for OSCC patients 32 ; however, the main negative prognostic factor is the presence of lymph node metastasis, which occurs in 25 to 65% of cases 15, 29 .
The treatment for early-stage OSCC is generally single modality, either surgery or radiotherapy. In cases of locally advanced OSCC, the treatment is multimodal, with either surgery followed by adjuvant radiation or chemo-radiation, as indicated by 27 .
Approximately half of all patients survive 5 years after stage of the disease at diagnosis 35 .
The various types of normal stem cells However, although the idea that CSCs stimulate the . In vitro assays
show that when CD44-high CSCs are irradiated or exposed to chemotherapy, they may be over 10 times more resistant to apoptosis than CD44-low cells 18 .
The sensitivity of surrounding normal tissues to high doses of chemo-and radio-therapies restricts the dose levels that can be administered and, despite the Aknowledgments
